Functional Motor Abilities of the Upper Extremities in Children With Mild Intellectual Disabilities  by Zikl, Pavel et al.
 Procedia - Social and Behavioral Sciences  69 ( 2012 )  2068 – 2075 
1877-0428 © 2012 The Authors. Published by Elsevier Ltd.
Selection and peer-review under responsibility of Dr. Zafer Bekirogullari of Cognitive – Counselling, Research & Conference 
Services C-crcs.
doi: 10.1016/j.sbspro.2012.12.166 
 
International Conference on Education and Educational Psychology (ICEEPSY 2012) 
Functional motor abilities of the upper extremities in children 
with mild intellectual disabilities 
Pavel Zikla, Barbora Zajickovab, Martina Tomaskovac 
 
a
 Institute of Primary and Preprimary Education, Faculty of Education, University of Hradec Králové, Rokitanského 62, 500 03 Hradec Králové, 
Czech Republic, pavel.zikl@uhk.cz 
b Institute of Primary and Preprimary Education, Faculty of Education, University of Hradec Králové, Rokitanského 62, 500 03 Hradec Králové, 
Czech Republic 
c
 Institute of Primary and Preprimary Education, Faculty of Education, University of Hradec Králové, Rokitanského 62, 500 03 Hradec Králové, 
Czech Republic 
 
 
Abstract 
The article presents the results of the research focused on the comparison of upper extremities motor abilities of children with 
mild intellectual disabilities and intact children. A standard ergo-diagnostic test consisting of 7 sub-tests (Jebsen -Taylor Hand 
Function Test) was used for data collection. The research sample comprised of a total of 82 students in average age of 10 years. 
The results present the differences between the two groups of pupils in activities, in which the impact of intellectual deficit in 
pupil performance was filtered out as much as possible. The presented results can serve as a basis for better targeting of special-
educational support of children with mild intellectual disabilities, as a basis for curriculum innovation in this group of children 
and as a basis for further research activities in this area. 
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1. Introduction 
This paper focuses on the comparison of upper extremities motor skills in children with mild intellectual 
disabilities and intact children. Differences between these groups of children are quite well known in areas such as 
reading, writing and counting. We tried to compare motor skills, which is a quite important area. The corresponding 
motor skills are a prerequisite for the integration of a person with mild intellectual disabilities in everyday life, to 
deal with activities of daily living, and in particular for the integration into work, because this group of people 
usually works in manual professions. For correct targeting of support, for the formulation of educational goals and 
for creation of methodologies, it is necessary to know the initial state and that is what this article is trying to help. 
The general characteristics of the intellectual disability also include lagging behind in the development of motor 
skills, of course, depending on the degree of intellectual disability. Of course, this lagging is evident in both children 
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and adults with moderate or severe intellectual disabilities. For children with mild disabilities is provided only slight 
lagging or it is not mentioned at all, or it is provided as a lagging in locomotion, balance and motor / agility / 
practical skills. The lagging has its role and intellect in practical activities and thus it is not a purely motor activity 
(e.g. Beirne-Smith, Patton, Kim, 2006; AAIDD 2011). 
We have followed our previous research on manual skills, which focused on a comparison of the results of 
children with intellectual disabilities and intact children in dismantling and assembly activities with varying degrees 
of intellectual performance. Here it appeared that children with intellectual disabilities needed 2/3 more time for 
more intellectually challenging task (assembly according to the model and assembly according to the instructions) 
and the time for which this task was managed by children without disabilities. A significant difference was also 
observed in the incidence of errors, non-disabled children made mistakes in a maximum of 10% of cases, but 
children with mild intellectual disabilities in 30% - 60%, depending on the intellectual challenge of a task. We were 
surprised in this research that we observed differences in a purely manual activity, which was an easy disassembly. 
Children with mild intellectual disabilities needed about 25% more time for this task (Zikl, P., Manenova, M., 
Kalusova, D, 2011; Zikl, P., Manenova, M., 2012). Based on this finding, we decided to carry out research aimed on 
the comparison of the two groups of children in motor acts based on normal daily activities. 
 
 
2. Objectives and methodology 
Objectives 
The basic objective was a comparison of the functional abilities of the upper extremities of students with mild 
intellectual disabilities and intact students in the 1st grade of primary school. 
 
Methodology 
Standard ergo-diagnostic test for detecting hand function - Jebsen Taylor Hand Function Test was used for data 
collection. It consists of 7 sub-tests: 
• writing, 
• simulations of turning pages, 
• lifting small objects, 
• simulations of serving food, 
• stacking, 
• lifting large, light objects, 
• lifting large, heavy objects. 
(Sammons  Preston; Jebsen Test of Hand Function) 
 
The test is a tool used in ergo-diagnostics, but it was also used for detecting the functional abilities of children 
with disabilities (see e.g. Kinnucan E, Van Heest A, Tomhave W., 2010). Administration of the test lasted 15 to 30 
minutes and was performed by trained persons according to precise and uniform instructions (manual test). In our 
research, we used six sub-tests. The first sub-test was skipped, which was writing. Writing is an activity where the 
difference in intellectual level of children from both groups is likely to be significantly reflected and therefore it 
would not fulfil the goals we had in this case. All the sub-tests are administrated separately for dominant and non-
dominant limb. Dominance was determined before the test using a standardized test of laterality. 
This test was chosen with respect to the target group of children with intellectual disabilities. Its use had the 
following advantages: 
• Individual tasks are intellectually very simple and it should not lead to distortion due to intellectual deficiency. 
• The sub-tests are based on normal daily activities and familiar objects (money, figurines, spoons, cans) are used, 
and for children with intellectual disabilities the result should not be affected by ignorance of the subjects used. 
• Administration time of the individual sub-tests is very short (average about 5 seconds, maximum 12), which 
should eliminate the impact of lower attention and higher fatigability of children with intellectual disabilities. 
• All the items used are included in the test and they work at a desk, which is also included in the accessories. The 
items are always distributed according to the manual (position, distance) and always the same instruction is used. 
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These are facts common for all standardized tests, but do not always count in the use of the tests of our own 
design or use of the non-original test.   
 
Description of the research sample is contained in Table 1. 
 
Table 1. Description of the sample. 
 children with mild 
intellectual disabilities intact children 
Total children (boys, girls) 41 (21.20) 41 (21.20) 
average age 10.12 10.01 
 
 
Statistical calculations were carried out in the NCSS2007 program. The Student's t-test and non-parametric 
Mann-Whitney test were chosen to test the hypotheses (samples did not show clearly normal distribution). The level 
of significance Į = 0.05 was chosen for the test.  
To meet the research objectives we have set the following hypothesis: 
 
H1 We assume a statistically significant difference between the average values in each sub-tests measured in 
intact children and in children with mild intellectual disabilities. 
3. The research results 
Sub-test 1 - writing 
This sub-test was not administered (see above). 
 
 
Sub-test 2 - simulation of turning pages 
Turning of 5 standard paper cards laid on the desk in front of a student. 
Table 2. 
Sub-test 2 time (s) standard deviation t-test (t-value) 
Mann-Whitney test  
(Z-value) 
intact student (dominant hand) 3.9 0.84 
student with mild intellectual 
disabilities (dominant hand) 4.3 0.89 
- 2.3643* - 2.2771* 
intact student (non-dominant 
hand) 4.2 0.92 
student with mild intellectual 
disabilities (non-dominant hand) 4.9 1.18 
- 3.0903* - 2.9633* 
* indicates that the difference between the results is statistically significant 
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Comment: 
A statistically significant difference between the results of the two groups was shown. Children with intellectual 
disabilities needed 10% more time in the dominant limb and 17 % for the non-dominant limb. For either of the 
groups there were not extreme values and the results were very similarly distributed in both groups. 
 
 
Sub-test 3 – Lifting small usual objects 
In this sub-test, paper clips, two caps from bottles and two coins (each 5 cm apart) were placed on a desk and the 
respondent's task is to pick them up one by one and throw them in a can. 
 
Table 3. 
Sub-test 3 time (s) standard deviation t-test (t-value) 
Mann-Whitney test  
(Z-value) 
intact student (dominant hand) 6.6 1.60 
student with mild intellectual 
disabilities (dominant hand) 7.2 2.34 
- 1.2494 - 1.1408 
intact student (non-dominant 
hand) 7.2 1.76 
student with mild intellectual 
disabilities (non-dominant hand) 7.9 2.84 
- 1.3036 - 1.3634 
 
Comment: 
The difference between the two groups of children was relatively small (9% for the dominant, 10% for non-
dominant) and was not statistically significant. The result was probably influenced by the higher occurrence of 
extreme values in children with intellectual disabilities (12% of children). 
 
 
Sub-test 4 – Simulation of serving of food 
The task in this case consists in collecting of five beans with a spoon and throwing them in a can. 
Table 4. 
Sub-test 4 time (s) standard deviation t-test (t-value) 
Mann-Whitney test  
(Z-value) 
intact student (dominant hand) 8.6 2.39 
student with mild intellectual 
disabilities (dominant hand) 11.5 3.37 
- 4.5600* - 4.5584* 
intact student (non-dominant 
hand) 11.4 5.65 
student with mild intellectual 
disabilities (non-dominant hand) 12.8 4.18 
- 1.2659 - 2.6478* 
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Comment: 
Here are again captured the differences between the two groups. Children with intellectual disabilities needed 
34% more time for the dominant limb and 12% more for the non-dominant. The distribution of data clearly shows 
considerably greater variability in the results for children with intellectual disabilities. 
 
 
Sub-test 5 – Stacking figures 
Here the children had to compose 4 flat pieces of figures on each other placed on the desk in a row in front of 
them. 
 
Table 5. 
Sub-test 5 time(s) standard deviation t-test (t-value) 
Mann-Whitney test  
(Z-value) 
intact pupil (dominant hand) 2.7 0.64 
student with mild mental 
disabilities (dominant hand) 3.2 0.92 
- 2.7970 - 2.4533 
pupil intact (non-dominant hand) 3.1 0.71 
student with mild mental 
disabilities (non-dominant hand) 3.7 1.03 
- 3.3207 - 3.3900 
 
Comment: 
In this case children with intellectual disabilities needed 19% more time in the implementation with their 
dominant hand as well as non-dominant hands. Again, a greater dispersion of data is apparent in the group of 
children with mild intellectual disabilities. 
 
 
 
 
Sub-test 6 – lifting large, light objects 
This task involves lifting and moving five empty cans to a pre-determined location. 
 
 
 
 
Table 6. 
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Sub-test 6 time (s) standard deviation t-test (t-value) 
Mann-Whitney test  
(Z-value) 
intact student (dominant hand) 3.5 0.76 
student with mild intellectual 
disabilities (dominant hand) 3.9 0.83 
- 2.0318* - 1.9201 
intact student (non-dominant 
hand) 3.8 0.72 
student with mild intellectual 
disabilities (non-dominant hand) 4.2 0.88 
- 2.3055* - 1.8874 
 
 
Comment: 
A difference of 11% was measured for both limbs, but this difference is not statistically significant (t-test is but, 
Mann-Whitney test is not). The data dispersion in children with mild intellectual disabilities is only slightly larger 
than in intact children. 
 
 
Sub-test 7 – lifting large, heavy objects 
This task involves lifting and moving five full cans to a pre-determined location. The task is the same as sub-test 
no. 6, but instead of empty cans there were used cans filled with liquid weighing 0.5 kg. 
 
Table 7. 
Sub-test 7 time (s) standard deviation t-test (t-value) 
Mann-Whitney test  
(Z-value) 
intact student (dominant hand) 3.6 0.78 
student with mild intellectual 
disabilities (dominant hand) 4.3 0.84 
- 3.9720* - 3.6405* 
intact student (non-dominant 
hand) 3.9 0.70 
student with mild intellectual 
disabilities (non-dominant hand) 5.0 1.46 
- 4.2994* - 3.9421* 
 
 
Comment: 
The children with intellectual disabilities needed 19% more time with their dominant limb and 28% more with 
their non-dominant limb. The distribution of data clearly shows considerably greater variability in the results for 
children with intellectual disabilities. 
 
 
4. Summary of the results 
The differences between the group of intact children and the group of children with mild intellectual disabilities 
were recorded in all sub-tests. Children with this disability needed by 10% to 34% more time to handle a task. This 
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figure corresponds to the result of our previous research, where a 25% difference in a simple manual activity (a kit 
disassembly). The difference was statistically significant, except for one sub-test (see data with * in the tables). 
If we look closer at the differences in each sub-test, we can divide the results roughly into two parts. In sub-test 2, 
3 and 6, the difference was around 10% and in sub-tests 4, 5, 7 it ranged between 19% - 34%. None of the sub-tests 
require significant intellectual activity, but in the second group of sub-tests there are two tasks demanding for co-
ordination of movements (sub-test 4 - scooping beans with a spoon; sub-test 5 - stacked items on each other). Sub-
test 7 (lifting heavy objects) looks just like sub-test 6, but the children might be surprised by different weight of the 
cans. Similarly, in our previous research, a simple task was more difficult for co-ordination (unscrewing small nuts) 
and the difference was 25%. Thus we see that the speed of handling differs slightly between the two groups (by 
10%), but as soon as a manual task is more difficult to fine motor skills and co-ordination, the difference increases 
quite rapidly. This corresponds with the results of previous research, where was seen a large increase in the 
difference  depending on the intellectual task difficulty. 
Children with intellectual disabilities also had greater variability (except for the sub-test No.4 non-dominant 
limb). This corresponds to the general assumption of large individual differences among children with disabilities 
than the differences between intact population. With this information, you must realize that the dispersion of the 
intellect is narrower in this group, children with mild intellectual disabilities are „closer“ to each other in this (mild 
intellectual disability IQ of 50 to 69, i.e. 19 points; normal 70 - about 130, i.e. 60 points; WHO, 2007). Individual 
differences within a relatively narrow group of children with mild intellectual disabilities are more important. In 
contrast, there was virtually no  greater incidence of extreme values observed in children with intellectual 
disabilities. 
  
5. Discussion 
1. Differences between the two groups are small. 
Differences in some sub-test are not too large, but they are statistically significant. For more accurate results it 
would be appropriate to obtain additional data, which is now being planned. 
2. The results are influenced by an administrator (different approach). 
Data collection is realized by only two administrators to ensure the objectivity of the collection. Both take turns in 
the collection of both groups to eliminate the impact of any differences. In the administration, we proceed according 
to a strict manual and use two identical sets of original test.    
 
6. Conclusion 
As mentioned in the introduction, the development of motor skills is an important prerequisite for coping with 
daily living activities, for the education of children and of course for their future employment. In school, any deficits 
are mostly apparent in educational work, but it is necessary to also expect them in other activities (writing, use of 
illustrative aids for mathematics, art activities, etc.). For all these activities we have to count with a longer time for 
children with intellectual disabilities and even in cases where the activity is not intellectually challenging. This 
should be considered especially if a student is educated in the form of individual integration. The research was 
focused on isolated and very simple tasks, but in complex school activities, the difference are likely to grow, as it 
was indicated by the difference between some of the sub-tests. 
In a series of recommendations it is often said that a student with intellectual disabilities can achieve the same 
results as their classmates, at least in some subjects. For many children it certainly may be true, because among 
children with mild intellectual disabilities are considerable individual differences, and some of them reach even in 
manual activities the same results as the part of intact students. But generally, the results suggest that it does not 
have to be true, and the differences appear mostly even in the simplest activities. 
It can not be relied on the fact that in mild disability, the differences will appear only in intellectually challenging 
activities, but it is necessary to also expect certain deficits in elementary manual activities. So if we want to allow 
children with mild intellectual disabilities to participate in all activities and promote their inclusion into society, then 
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a part of comprehensive care should be support of the development of elementary motor skills, because in this area 
they require more intensive support.   
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